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Ph-Ph Ph-Pyr, -CHO. -CO-CH = CH 2 Ifcli-CO-C (CH 
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J;§&i£4 ^^aft«ncfflv^*t**#ni. r/^ttcMu, o. i~50wt 

£pt Lv>|£Blfc LT{±0. 5 w t 3 0 w t %O^H-C&& 0 

UtittftfbtK*. SWOMfc*** ***«U*flS*** ^«tii f ****** 7X 

xf A'X-f ;K xfV>^'j3-M;^f^-r^ 5>x 

f-VV^U n-;i/^yxf;l/x-f;K v'xfV^'J 3-^yWi-f;vW 
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i»i i 5 W «** + p** s *l * *» * D * * # y ^ - i± , o . . i ~ 5 o 

wt% SiKliO. 5-3 0wt%^LK lwt 
*?74l^v4^ab^ 5 0 w t %*»*.* k < **)tr^^ 0 

J£! ±lw v^«ua»tt»«K:»i-*js»tt**i-* - ******* *£? J f£j ? 
*> o Hieft-e* *> , p H^bot&H^p h 3 * & p h i 2 <t>$£B-c& a - t-tmt Lv> 0 



£fc fckiLtf, a**** 
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*JJo«^J'tiHIU ;X^to^S«^-< '✓^ifC7F#»tt»2f £t 

«<ti»Jt*u ttftiisau ***u ***»M*M«>*#tf. 
aTtUw©^ wtamw**** y * v Zll®l*ttf T 

™*f«£*^^ u ***** *«*««* * 

[0 12 2] 

«i«wr*dk«»*. ««^>^w;tt ; iiiS:L'?5wT> v ; 

^t^l^l^o ^^^^^x, h * ,4 \ff*t?T v 

d) J: M v^tSititt*^*** 
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[0 12 6] 
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(c) p H^i:UW:^t^-f >n Ltiv^f^ TTJ — 
[0128] 

& o 

[0129] 

fc5fe*1±4:ftS $ * & £ k * s-s Ttl"e* & o It is 4* ? <D$t®.\Z±.M L * 
**^*»** 0 fl*.l£ttlB (c) ©pHfc;W/^:MLt, * at *i H B °*** 

tn^ts^fcu, >f ^yx? hSiaitstfc^ffi^^c #hbb6 4-6 

3 1 8 5 J: ^ K " J*?*?**** 

8 -2 1 6 3 9 2^^^K«^^^^^^Mk^^$iJ^#^-%K^S*tlJ#LT. 

J £ * list k ft & JW»ft#W K * ^ »±»* *>f>*k*JBi-*£kfe 

in (CMYK) ^f^^OV>r*L^t*!l«tt#x.*'f >**/Bv^ CMYK 

-f y * «f<o v»-f*t^c«iatKJEB*i- & 4 y * *i$imir % £ k t?fe J J c k 

^nfflv»**i:ov»tl4, *ftWTtt*ov*-f*to£ 
[0 13 2] 

*ftK offt-»ft#«* K° v " fKWt & o 
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V^j;z^ kits:* WJx-v + IB»«Ell*#tro 

f<0«Ii-7b (CPU) CPU5 0t«*t*fcft^^Att, 
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eeprom *©wt«KE«*fcv»r*iv*« jyjv^ftm&w 

o &mttz\m^ttZKK®m&m-rz>®itiz\z, cpu 5 oc#«* 

*«»tt, «fi«K*t*ff*^y KOWJttitCPUBOCift 



CPU50I4 ^n^A«'J66, xxV3-^62*mxV3-r64«)fl[ 

4**0"^ KWB*6 0C»it*. X*-^raH1^5 2»X*rt»*-^5 6 
t Y ^-^»Ii]i&5 4l±Y^Jp]IEitl^-^ 5 8 Sr-f-fL^tUBflU 0*mfi 

y K 7 o tt, >f > * «t» £n±ffi^-& fc*>«> % o-e* o r * VikXfSSii 

m -r & m * f * l r v^-c & * o 

I 0 1 3 6 1 

ztz, *&m*><< *fi«#uitt»-f 

#5 ft * T* fc, «MMWr*»= * * fHfi?#tWffl LfcMfc 

& o 

[0 13 7] 

[ttfiftiMH 

t -C ft 4 * * * & Ki«l* * # ^ * ft* * * * ^£ < f £ * ™ ? 

[01391 

[0 14 0] 
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S+*2V*£1* K5 i ot, c©^* KkCT**b< 
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[0145] 
[*lfc« 1 1 

< l jy^ ;vt -;yx-f;vi:lf7i-;vtdryxf^^-^ x -^ ;l ' U BVE- r 
-VEEtPhPh : Azfuvt) fcvifV^'J^WfK-^-r* (MO 
EOVE'Brn^) k4- x>*5/«Jltixf* (VEEt 

PhCOOE t : Cyn^) Hftavrny^yv- • #y [ (IBVE-r- 
VEEtPhPh) -b-MOEOVE-b-VEEtPhCOOEt) ] (- 

^Lf«*^4t^o ^^IClL^t> IBVE2. 5mmol U >^ V 

EEtPhPht2. 5mmo 1 > ttflfct^/H 6 mm o K Ill^Z, J V i 1^1 
^f- h 0 0 5mmo U Rtfh^J-V 11ml *in*.* Rf&^^^L^o *P3iiniK 

a*ot;K&L*kci%T^;v7;^-*A****nv k (yx^TJus^n 

ij Kfcxf;V7JV5-fAy?o'J Kfc*>* J &A'8Mrtl0 4:0. 2mmo 1 Unx-M-SrW 
jftLfco *?ltli«Mli:W^>»9A^P'7h/?7'f- (GPC) £fflv>T^~ 

ivU* 4 B 7*n 7 ^ ^ LTM 0 E O V E 4 . 4mmol (5^^) £»U 
5 ommo 1 4 - (2 xf^^ift^K^-^ 

Mi^oo^yi:tMU 0. 6mo 1/L«-C3BL *v^*U3H« 

mSE# 2 0 0 4 - 3 0 6 7 6 3 7 




( 2 0 0 3 - 4 3 4 5 4 0 ^ v : 19/ 

PC^tffofco Mn=2 6 5 0 0, Mw/Mn= 1. 3 4 "Cfco fc, A • 

b : c= i o o : 9 o : l ot*ofc c A/n ? *rt<*> 2®M.'-7-©s^Jfc{* l . l 
h * u - o * ofcpjyn^*^- ; J y t ( i b y e 

-r-VEEtPhPh) -b-MOEOVE-b-VEEtPhCOOH] ] 

*y^-.#y (moeove) <o***fxo*:o *^-^i]:™0E0VE4. 

ftiioiktt, NMRiitfGPCfclv^ofc, Mn = 1 2 0 0 0, Mw/Mn 
= 1 . l 8T?abofc 0 

ungwoo Instruments lit) 0 W 1 0 Ot^t 

«5 0 0 nmO*«W«*tfc. 8 0 T;aT-Ctt»M»* 1 J 0 *^?^ 
U 8 0tJJ:9*v>iK-etti«liailU it»& «»0 % * 0 . ioTMOEOV 
Ei)7lc#n-r^-hfS^)^JKf* 8 OWofco 

P HW«i?ttpH#i2t*ofc. £04Hk*tt#*icawc*v»fetaLt:v»fc. l 

G * *»£*WL*« (DLS-7 0 0 0, *dW****ttW *Jflv*T*5feLfco p 

CDLS-7 0 0 0. WW******) *JHv>-C*feLfc»*, 
8 1. 3nnu /G 2 tt 0 . 0 9t*ofc, 

*tz* ®btliz4 y*®.J&®* $ OMzfttiiV, (youngwoo Ins t 

ruments ttft) tffl^t, »5 0 0 nmO*0»l««SU. t4*>*« 

< l 2- 5 (4-^v^-e>**-» .x^e-jwc-r* (To 10VE : A7oy 
>yzfwv^'j 3-;v^^;v^-^-t-;v (MOEOVE : B7o^) t 4 - 
(2-*-***'» x^mili^^ (VEEtPhCOOEt:C7n^) 
HftUVrn^^T- • #i; [To 1 OVE-b-MOEOVE-b-VEE t 
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PhCOOEt] ] btt^n^#'j^*i£kt*tE^* 
jl«mm*A*^^-IBVE2 Smmo ^J^EEtPh™* 

o lOVE-b-MOEOVE-b-VEEtPhCOOEt] l^^/S 
L^-»OW*tt, GPCkNMRi:^^ Mn= 2 5 5 0 0. Mw/Mn- 1. 

Itt?SlSS^v«I^^, * h y ******* > y ,,*y — * 
J 6 0 . 1 N ©UHTCMD U C ^ *> 4 " ( 2 - ^ * * * V) * 

V *v*e*»a»7 'j - o* f y y ^ * 'K- #y ltoiov 

E^b?M?loVE-b-VEETPhCOOH] ] tftfc. NMR 
£ i t>* G P C fcffl ^T^ff o fco 

?X5«i£pi£i2-e*ofc. ^wii^t^^^^iu^co i 

{±5 2 %-e&ofco 

mmm 3 1 



j?I 6 uL*?-,w<;/.tf^**S/) j:f-;ve-;v^-x;v (To 10VE : A7*n^ 
>\ I fcf'jxfV^y3-^f*e-*i-^ (MOEOEOVE : bt-o^) 
fc4-( ^h********* (VEE t PhCOOEt :C 

^Uu'J7*n,^^-.*'J [To 10VE-b-MOEOEOVE-b 
-VEE t PhCOOEt] ] «>**> btt*n***i;^-***"*W 

»«?^H*fW^Un-^^^^^ (MOEOEOVE) **v* 
?t?"^iui--*U [TolOVE-b-MOEOEOVE-b-VEEtPh 
OOE ] ] ©*Jfc*ffofc. **Lfcft*»«>P(»** GPC kNMRK J: Offv*. 
Mn = 2 9 6 0 0:Sw/Mn=l. 2 3t*ofc. MnttiW«it*0, Mwl* 

~~ ffllE#2 0 0 4-3 0 6 7 6 3 7 
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[01661 

f 'J - V 'J y ^ * v-, *y [To 10V 

E-b-MOEOEOVE-b-VEEtPhCOOH] ] fc*»©lMtt. N 

[0167] 

if- B^n-y^-b^^ > VMO E O E 0 V EO#ift**J:IROSUe*Mfi"*- 

(MOEOEOVE) ©-Mtttrofc. b T^°£2 
E0VE4. 4mmo 1 *ffiv>fc. *0***fH*Jt» > V *n * * # 

[0168] 

i\L^m<DW\1i.\±, NMRiWGPC^V^fco Mn=l 5 0 0 0. Mw/Mn 
= 1 . 1 9T?*ofc, 

oungwoo Instruments tt» t^t, OWlOO^t* 

tftftS 0 0jimO*O»Wttttfc. 9 O^aTTttJKMl* 1 0 

WU 9 o-Ci *)*v»iftK-Cti»«tte»L. il» ! Mf&3r0%i:&*K io-CMOEO 

m r 1 # £ Jifc > y 7* y * * v •* - 2 6 stasis t mm&m* ^^-n ass* 
*«* o . i m i mz. s & ic^^vt^f-c i o fl-m*^ i ;«**Jr fc - 

P HW«tlipHiJ'12t*ofc. io«ii#fi:l^'efv^^lfcv^;o 1 
G 2 *ttW*tfc»»l (DLS-7000. ^K*^«^#1±*) *fflv*-CS93£U/So p 

ii 5 o%-e&o£ 0 

[HJfefll 4 ] 

<2- 7 (4-^^^V*>**^) xfjve-;vx-r;v (To 1 OVE : A:/ny 
40 tfHxfVV^^-W^^H-f)!' (MOEOEOEOVE : B^n 
v*\ hi- (2 (VEEtPhCOOEt : 
ryn-^) mib'^n^*^-.^ [To 1 OVE-b-MOEOEOE 
OVE-b-VEEtPhCOOEt] ] bli^^#'J^* 

ftttfl 1 It & B y n 9 9 J&frV* /"7-MOEOVE 4. 4 mm o 1 ( J V 
OftScfF^^^^-^^^ 1 "^ (MOEOEOEOVE) * 
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ev> M^d?^^- , # , J [To 1 OVE-b-MOEOEOEOVE-b-V 
EEtPhCOOEt] ] *>*Jfc*frofc. *&Lfcft*»©H5fett* GPCfcNMRfc 
J: OfTV^ Mn = 3 3 7 0 0, Mw/Mn= 1. 2 5t?*ofc. Mn liftW^f-**^* . 

J 0 1 7 6 1 

Sk^Jc^ifc&^-eo. iNo«lft-c4'fDb-cc^+w4- (2 -if-****) 

E-b-MOEOEOEOVE-b-VEEtPhCOOH] ] fl5*»©n36»i 
, NMR^i^GPC^ttrofc, 
[0177] 

B^n y**.>f*V hMOEOEOEO VE<0*»1-*±R<afij£*Sl5£"*"*rt: 
fcfciWyr- • (MOEOEOEOVE) cO^J&Sr^To ;fco ^e^-^tLT 
MOEOEOEOVE4. 4mmol tfflv^o fllS><frlfc*fftt±B > U ^ n * * #V ^ 

[0178] 

ft-fr*orasgl±, NMR^iO'GPCtffiV^tffofc, Mn = 1 9 1 0 0. Mw/Mn 
= 1 . 2 0 -Zh-otZo 
[0179] 

i J: 3 U (y o 

ungwoo Instruments ttSD **v*T, OWfelOOtm** 
S5 0 0 nmO*OM*««tfc. 9 7 tJttT-Ctt»l*tt 1 0 0%T*ofc©K«- 
U 9 7"C£ 0*v*SUrctt»ifctte»U aBWMi»0 i^MOEOE 
OEOVE<0*jfn"t*.hlROfiKtt9 7 t C-e*)o/; 0 

IWJC V^K 1 ; yf-ttS) 1 0fiS*^^7*M75 K»i*#*U IKS* 4 0 
tttttO. lml in*.* ^f-Kl 0»W*frT, lWWMLfc. 

g 2 tibn«iMJfe* (DLS-7000. *Mmfcft*ttW ^^"^i- • S. 

SSdii8 0. 9 nm> ^tJcJS^m^/G 2 **0. 0 9-C*oA, 
[0182] 

(±4 

[0 18 3] 

(.tttSM?!! 1 ) 

fl^*Jfc3 6 : 7 0), littJttkUt^^-Ntiivs ^S^JSiSiiE 
?W; 0 WSdli3 1 2 am, ^tKM///G 2 ^0. 9T?*ofc<,Sfc. 100 

tiiiE#2 004-3067637 
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SAft (A*. Bfc. C^) O fl«K»»A«/G a 1 MKlA*: [2 3 

5 nm 0. 4 4], B«t: [2 8 5 nm, 0. 52] , C«t: [4 3 2 nm, 0 6 5 

[0185] 

Bf&, C&T*M«5*MM*L^2 5%. 2 3%, 2 1%T?*ofco 

mmm 5 ] 

[01861 

ftttffl 1 A*fr©*^~ IBVE2. 5mmol^tFVEE t P h P h * 



2 5mmol^^:, 2 0 Wt?S*tt^U2 0 t JiR««) J: 

olW > b'jyny^'j7- • #'J [EOVE-b-MOEOVE-b-VEE t 
PhCOOEt] ] ©***fro*:. ^Lfcft^HOBfitt^ GPChNMRC^jT 

•=E (EOVE) *#J&L»lJ£L;fco *fe©*«^»*ftlfcW 1 fcR*"^*** 
^K^ftt« 1 0M»*^f^*^75 Kfc*»»U *«*4 0 OKJfc* 
[01881 

G 2 *HlW#tfeSlfMt (DLS-7000, tft^^tti) *ffiv»tfl£Lfc, p 

figdli9 2. Onm,^tSM/</G 2 #0. 0 9t*cfc, 
[01891 

[ftjfett 6 ] 

«MM 2 ° ftttfl 3 , ftttfl 4 H«iC*lt*AW*^-T o ^ O V E 5 .0 

JWCW*tt*»-r2-*>*Vif-Jl/^-^-y^ (EOVE) *5. Oamo l* 
fflv>, ftibffl2. ftttfl 3, «rtPl4©«C**L«u h'^o^*'^- t E 
OVE-b-MOEOVE-b-VEEt PhCOOEt] ] , b^n^* J ^- • 
*U [EOVE-b-MOEOEOVE-b-VEEtPhCOOEt] ] , > U * 
$r#»J-7- • [EOVE-b-MOEOEOEOVE-b-VEE t P hCOOE t 
] ] ©*]fc*fro*:. <M6Lfcfl5*»«>WfeHU GPCkNMRKJ:9tfv^ ft ttfl 3, 
HUMS. «l«70*i:Hf*l, Mn= 2 0 1 0 0, 2 * 2 0 0, 2 8 0 0 0, Mw 
/Mn=l 2 5 1 2 6, 1. 2 6T*ofco Mnli|[¥Wtt*!)> MwtiM 
a^^^i-cabfto £C-eEOVEO*3Bl-r*-tR©JM6tt«lfc«l k W*^** (E 
OVE) *^j£LM5£Ltf:o flJ*>'frft*fH*ftifc« 1 t|W)#-e*&o 
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> * &j£ % l~ * v »r * ^ 7* >v - f i 5*«i*JR b & o 0 
[0192] 

G 2 *tttt*fl%K« (DL S - 7 0 0 0, S^SH^lri 

«2, «fc«3> **«4 0«H**LW, WttftdttS 3. lnm, ,9 5. lnm, 
9 7. Onm, 5MRK»»A«/G a *«0. 0 9, 0. 0 9. 0. 0 8t»ofc. 

[#g»j 7 ] 

IS® L /S o 
[0195] 



[0197] 
[0 19 8] 

IfeOi («CAB-0-JET 3 0 0 , * * * " i**^ f. 

5S»H>^^^^^ (BJF 8 0 0, 09«a»KI=*« 

2 ©#V U 5 w t U IJft4xS £ t *«-c* * 

[Hife^ 8 ] 

mm i 4 -ttiwcfiwt-eft/s/n ^ 2 6 ^^ 9l<tt ; 

M*fflv^*H^«ftL-f title 0. 1 N*Ms* h V * A*** 

*WWl0. lmlllliL*?.t:«t«**Wf-P10*«m, 1 S^?? k 

[0 2 0 1] 
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g 2 t»«j*tksi«* (dls-7 ooo, ^m^ites^rtfc*) tfflv»t*guft. p 

/v o MftffcSL^S (DLS-7000, «m^^M) *fflv»T«jfeL*:*^. 

To. Onm. 2 3 2. 5 nm, 2 3 6. 0 nm^M^/G 2 W:0. 0 8. 
0. 09, 0. 08. 0. 0 8-e*o/w 0 

mmm 9 1 

*BMkf- h 'J 9 A 7 x«* 0 . 1 m 1 ^ficmise) ^^^^^ti^^iS 

v*T, IfOtiU (O. D. ) ©INI***L«i4fo*:. j B 
JF 8 0 0. ^;vt») ©ep«^*KK*«U ttB-f > * * h 

D ) ift*94 >^^*W*tt«, RD-19A) *fl§v>-r**L**L*£ 

Lfcfci*. 3j|Jfc«l75M4t»#fcya?'^#y^-^MI(KO. 9 2, 0. 9 6, 1. 1 
0, 1 . 12 -Qb-Dtzo 
[0 2 0 5] 

i*t«li:WByn^^Ot>'v-MOEOVE4. 4mmol U V 
<Dftt>*)K2-* f^->xf;ve^;vx-r;v (MOVE) *ffiv>, hV7n«;^'Jv 
[ (IBVE-r-VEE tPhPh) -b-MOVE-b-VEEt PhCO 
OEt] ] ^JSfcffofco *&L;fcfl;<&fc<OHJ&MU GPCfcNMRP^^ Mn 
= 2 2 1 0 0. Mw/Mn=l. 2 4Uftofc, Mnl^WfC*^ Mw(±tf 

[0 2 0 61 

-r-VEEtPhPh) -b-MOVE-b-VEE t P hCOOH] ] **»fco 
«ora5feti. NMRfcitfGPCfcJBV^-CfTofco 
[0 2 0 8] 

B7n?^W> bMO V E^TKHt^-tiB^^StiSt^^feP^^^V 
"#'J (MOVE) WM^ofco ^/-7-^fcfCM0VE4. 4mmol£ 

ffiSE# 2004-3067637 
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[0 2 0 9] 

flS^OWSfett, NMRJSiffGPCtJlv^ffofc, Mn=8 0 0 0> Mw/Mn= 
1. 2 0t*ofe. 

ungwoo Instruments ft« tiv^ 0W6 1 0 

#££fc3l*«**ffivvt\ (o. d. ) ^f^l^," 

.,w.i^ (BTFsoo. *^y^tt«) oepsy^y Kt^*u Hr^ 

«K (O. D. ) tKltttKIt RD-19A) *fflv>T*i] 

[0 2 13] 

- Si [ (IBVE-r-VEEtPhPh) - b - E O V E - b - V E E t P h C O 
OEt] ] ^*ff^:o #«tfcft«OB*tt, GPCtNMR«Offv> Mn 
= 2 3 4 0 0. Mw/Mn=l. 2 3t?*ofc. MnliftWmt*^ ^wliti 

a. h ******** 1-*')* Attft* ttfc h>;rn^*^-t 

Ir-VEEiPhPh) -b-EOVE-b-VEEtPhCOOH] ] ft* 

tt**«lfcM*^** (EOVE) ***LWSLfc. tO«*tttt«l*lkn» 
EOVEO#tfrt-*±l8W>aUSI*2 Omoft. 

[ 0 2 1 6 ] 

lm lira*.* ^^"^l Ofl-MiWC, lfttfflifeeb^o pHRR 
k-ClipH#l 2-C*ofc 0 i«*im^ftv^*IU^fc. 1 0B Wife 

ttlSE#2 004-3067637 
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[0217] 

nhfitz^i vtmamtft^'c* w&<o&wt&. (o. d. ) *>tHB**Tofc. ^r^v 

l9 wij>^ (BJF 8 0 0> ^v^ttSO 0^9KK3«U »BB-f^^">* 

(0. D. ) tKttftfttt 4 RD-19A) *JBv*T* 

0. 6 0tr^>^fco 

[0 2 18] 

[^<75ra] 
[0 2 19] 

5 0 CPU 

5 2 x^e-^SttlalK 

5 4 Y*-?mW]m& 

5 6 X^ftlEtfr^-* 

5 8 Y^faiEtb^-* 

6 0 KRibiaK 
6 2 Xi>3-^ 
64 Y^>=*-^ 

6 6 -fvtyjJ**^) 

7 0 

5 0 0 K3r ^ h 

5 10 /fv^yxfh^y K 

5 1 1 >f V*Efctti«|5 

5 2 0 -f^^f? 

5 2 1 ^C^CtI^P 

5 3 0 jytft&^WL 

5 3 1 J¥ ASP 
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